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Abstract. We present the discovery of OB type absorption lines superimposed
to the emission line spectrum, and the first double-lined orbital elements for
the massive Wolf-Rayet binary HDE 318016 (=WR 98), a spectroscopic binary
in a circular orbit with a period of 47.825 days. The semiamplitudes of the
orbital motion of the emission lines differ from line to line, indicating mass
ratios between 1 and 1.7 for MWR/MOB.
1. Introduction and Observations
HDE 318016 =WR 98 is one of the few stars with Wolf-Rayet spectrum showing
both N and C emission lines. This star was found to be a single-lined binary
with a period of 47.8 days with N and C emission lines moving in phase (Niemela
1991). Relevant parameters of WR 98 can be found in the recent VIIth Catalogue
of galactic WR stars (van der Hucht 2001).
Here we present the results of a detailed radial velocity analysis of optical
spectral lines of WR 98 showing it to be a double-lined binary.
We have obtained a total of 69 blue optical spectrograms of WR 98 at
two different Observatories, namely CTIO in Chile (1980-84) and CASLEO
(1997–2001) in Argentina. The observations at CTIO were performed with the
Cassegrain IT spectrograph on the 1m Yale telescope, using photographic plates
with fine grain emulsion as detector. The observations at CASLEO where ob-
tained with the Cassegrain spectrographs with CCD detectors attached to the
2.15m telescope. (CASLEO is operated under agreement between CONICET, SeCyT, and
the Universities of La Plata, Co´rdoba and San Juan, Argentina.)
The photographic observations were digitized with a Grant engine at La
Plata. The digital data were processed and measured with IRAF routines.
2. Results
Our radial velocity analysis of the optical spectral lines of WR 98 using a long
term database, confirms that this star is a binary system in a circular orbit with
a period of 47.825 days. Figure 1 depicts the radial velocity variations of the
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Figure 1. Left: Hγ and Hβ absorptions observed atop of the Heii emissions.
Right: Radial velocity variations of emission lines, and absorption lines of Hγ
(circles) and Hβ (triangles) phased with P=47.825 days. Curves represent the
orbital solutions from Table 1.
spectral lines in this period. N and C emission lines in the spectrum move in
phase, indicating that they are formed in the same stellar envelope (See Fig. 1).
We have also detected absorption lines upon the emissions. These absorp-
tions correspond to a late O-type spectrum, and they move anti-phased with
respect to the emission lines (see Fig. 1). Thus WR 98 is a double-lined spectro-
scopic binary. Orbital elements are listed in Table 1. Radial velocity variations
of absorption and emission lines indicate that the mass of the WR component
is similar or higher than that of the OB component (See Table 1).
Table 1. Circular Orbital Elements of WR 98 (P=47.825 days).
Element N iv em. Nv em. C iii em. He ii em. absorptions
V0 [km s−1] -41 ± 4 -15 ± 3 -47 ± 2 4 ± 2 6 ± 15
K [km s−1] 106 ± 6 109 ± 5 72 ± 3 65 ± 3 112 ± 16
MWN sin
3i [M⊙] 27 ± 10 28 ± 10 19 ± 8 18 ± 7
MOB sin
3i [M⊙] 25 ± 7 27 ± 7 12 ± 3 10 ± 3
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